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(S) Embryogenic callus and eell suspension of inbr^J corn. 
f57) Embryogenic callus of corn inbred B73. embryo S enic cell 
^spensionsof ccrn inbred B73. Cones d the 
callus and cell suspensions of corn inbred B73. ™<^ a " s 
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winy of the regenerated corn plants indud.ng m«tant and 
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1 pr-71 61/731 5 

Firli ~ p invention ^ _ 

. Mj or — inbred »^ ^us of ro m inured B73. *e 
M suspension ^ c^S as -for* natures °* 

CU suspensions W t. ^ accorfing to the 

5 and other cells. ' f»o i*red B73 under certain cuiwre 

mention give rise to rela tes to 

eorfiti** described ' B7J generated fco. the 

viaS1 e ^-proaucin, plants* o,m nb ^ ^ ^ 

^enic call- or -W*^ ^ ^ /or recent S™W 01 
* t-*T. *• "t, SUSM , sim «d com plants re,ener- 

-W* callus or ^ callus of com 

therefro*. ^""^ ^ sus ™sicns ~y f 
i*crf B73, fro. *ich ^tl^.^CUKti* «a« «« acces 
^n deposited in the ~" 
15 sicn nurrber 40116 on April 

is T5c7^1cuide cereal crop. In 
' ^ mays or corn « a ^ a( _ es 0 f com is 

continental Cnited States alone, m . ^ ^ M&i to 

pl anted yearly. * £ ^ o£ Med ^ determined that com 
, 979 accounting for 1 .3 billion a0CtCTimi t 2 ly ,78.5 

irj3te3 S73 «as used in the P^»- ^ ,„ of tne 

^s of com hybrid «~ ^ of 62 „ illlon acres of com 

total com seed required for A. ^ j^. 

. in *e onited States. B73 «. ^ » ^ ^ ^ Mjcr inbre a corn 
w other com inbred line » J» » » ^ercially i^tant 

B £ used in hybrid con, B73 «. U.eiy to have a Mj or 

^ inbred. Success^ e«cr ^ 
i^act on the ccnwerciai com 

^ for Proving inbred com lines an time o*v- 
su-aing, labor intensive, arx. 
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„ Mnt an advance in the cereal breeding arts, 
^ese p.*!- « uld . Ce ^ es in „ inbred com seed line is acco^ 
one «** toe wsn B a mutagen, * ^ 

pushed by «t»»9 in6rKi , If'^ng the seed out, and screens the 
Elation or a nutagenic ch CT .ca . rf heignt or ^ 

rr^creenea-^- " 

^ulated for conttercial breeding. 
0 is accunuiatea 

«, ^hod of obtaining a nriified inbred 
Save ral prcbl«sat £ lires are highly 

^ se ed line as ^f^V, ^ntly display low vigor, and 

oous, or P—bred. "^J^. « — * *° ^ 

* a result frequently produce few se. ^ ^ ^ ^ o£ . 

„ success,,! Utge-scaXe ^on ^ t ^ i£ &e ^Hed 

^fied inbred line n*y * o£ f5rtUe ^ ^veral 

^ed is vigorous and ^ ^ l0 ^ ^gh seeds to *aKe 
years and WW acres of land are recu 
^rcial breeding possible. 

< desirable ^"ei 

Other ^ plant tissue culture techn^es. 

h ave also bee., suggested and rel ^ ^ mta .^ c 

m some of these approaches. ^. ^ istic „ selected or screened 

ionizing radiati- «. ^'sirable characteristic are propagated 

in cell culture, to fa. seedling (« 

ta culture a, = - &n etic Ration of Cell 

S^^^-S*'^* ,5!1 

^ callus cultures 
we feasibility of ^^^ZZ^ *~ - 

ducing seed that carry -selection and ttaract - 
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o/the Cryogenic callus line of com 
^or to the develop^ of « ^ culture 

ir torea B73 of the m*-« '»«^ of - a ^ially signify 
oc Cryogenic cell ^/°^V h respe « to Cryogenic =al us 
i^rea coo line ^ t*en has describe d a 

lire s of ^o^rcial con. no**. ' ^ w sanatic 

agenesis (see, Green- C - E ~ in pcoc . 5th Infl. Cong, 

aticn fr» the Calus * 2^ Japar£Se Ration of »»t 

««* Tissues and Cells, *» ^ friahle MBS 

Tissue Culture, pub- *^^ lv- frOT spontaneous sectors of_ 

according to Creen can * ^ ^ „ „ ^ 

orcancgenic callus. Organogel ^ rf ^ ^ted 

as folios. ^° ClC . e '~ '=lac'=d in a Kurashige ana SKocc (MS, 

M „ ere re^ed fran . "^tari™, -5=426 »190» 

se e mrashige ana anog. 2^2i2l2^-^ % „. «. mature 

ui th 0.5 «A 1 * « hours light per day. (See 

^otic «*ryos are -^f.^ ^inatico of Tissue Culture 

W.D. et al., »7». "A ^ass, ,01, 269-28,.) 

Vitiation rron X— e ^ „ pialy ^ for,s 

scuteli™ of the primary ^ - rf ^ heco.es- 
. organogenic callus ^ ^ ^ of the culture 

nighly ^ristenatic. ^ Mne _ „ B .cot pri- . 

^ U characterized oy an *n~™*° . is ^dersc 

,-sociated with the shoot pt^roia, the 
nordia are a^^ocia^ 

25 organogenic. 

^ f- does not appear to induce 

cultures with prol^. * ol ~*\ ^^nic callus appears urmifera 
- pyogenic callus in B7 3 « ^ 

30 tiated, highly friable, has luJ- 9 ^ ^ 

„ £a st growing, require f^f^Creen develops to the coleopular 
oogenic callus cult*. to , . 0 ^/l 2,4-°. 

JL cn MS or H6 median with 2% sucrose nd , f ^ 

£L develop to - -ure ^ ^ 

M are transferred to N6 medxu, «th 6% sucro 



20 



01 60390 

, ; r ^L~ on MS or NS'" medio* containing 2% 
be induced to gemma- * 
e^brios can tr.^n os ± 
sucrose without honcnes- 

suspension ciaw* suspension and eno^ 

sucrose, a callus for** ft-tt«P 1 tt MS ot S 6 -*» ««. « 

caUus surface. *« f*! ^ 2 — « ^ " 

sucrose tor ^« ^ftrs^, nor»ne-free -i- «~ 
„ e.ese are transferred • ~ ^ ^ated fro* these it- 
eration. M S3 plants »V » ro 

• n73 is known (see 

^ii line of com inbred b/j « 

• *«"* Mt "^^ ^Genetics, M:209, 1979). «U 
^^us et al, I5S2Eiii22LS£ii----^ OT >ary cultu re of 
Une' in sus^i- culture «s &e cells are cnarac- 

, 5 blasts *- *«* OT ° ' £ !" tut9 and easily maintainable on 
lerized as «U in enzy .ati=ally a*- st- 

ager -ai». further^, a- e*» ^ ^^-U- 

ptotoplasts, -** in turn re^ ■ - ^ ^ n ^uced to 

u ^^-^ i "p-^ ^;;rr,e 

20 regenerate plants and moreover * ia plan t cell lines. 

*tic «H * ^ n ° n : CS9 :r c : ^Protoplasts of * B73 M*- 

M .'C. «e*do«s. •O-"*" 1 *"". "^34.,, 982/33). Other 

Call Una- Plant Science Utters, 2^ ^ ^ ^ simll£rly 

C 4 iwe P lant relation fro, estaol^ ^ ^ 

#,i (See Bart*ouiak, TIS5U , 2 3-.93-l01 

25 unsuccessful. I* 6 . geneticjjolauca. Vbl. 

Begeneration Fran Scutei 

(19821). • .•»«, 

• of inbred plants in 2±2H 

*e ability to culture sonatic ceU ^ w 

enables the Plant brewer to apply in *. 9-tical 

, 0 Lcific breed*, problem ».«f^ are: selection or 

approaches that have acplicat^ t > pi- • ^uticnsMP*, 
mu tTtions in cell cuUures, studying ^ J &f ^encus 

r^sfer of genetic interim »» ^a^., oc ^ous -see 
heterology (see S M *netal.,<.. S. - 
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• • * v. OO032A) DNA. Furthermore, somatic 
^an ^1Up. select *l 

« U out*. Pla " ' o r^eful agronomic characteristics, 

sonaclcnal variants having novel or useful 

. e ^ o^e - r = * r^tirr 

5 ^ com i*red tn - J - ~ ^ ^ that can 

been a. inability to pond, a ti-u. ^ ^ ^ 

rebate *>U *- ^ ^ ^ lt possible 

Une derived therefrom provide* by t- ^ ^ Une 

- apoly static cell ^J^'-i a cereal. 
, 0 for the first tw. *. parao herain _ ^ ^ ^ ar9 

outlined in n»ero^ ^ -e < Aaaiatio^Botanv, « '» 

Genetic, .^aticm Plant 0.1. ^ ^ ^ 

15 0 £ Cereals and Grasses. SS^^T^^S-^M" » 
.Vesil, * Press, eiol^ev,. 

• - nf Novel Disease-^esis^ant . 

the Production or iNQ*e- 

54:329-345 (1979)). 

, «► the cellular level of nutations 

ttese uses incite solectxon a. ^ 

20 for resistar.ee to toxic substances, ^ caITied out at the 

cellular level, it is likely t. v s i cn lficant that such a 

uiU show the selected (ot screen) for the desired 

,,t« »ul= aU« Plant breeders to J- < ^ aish „ 

M ^acteristic frc ^J^U*- to select or screen a 

* ^ Plants according to traditional p-t 

corresponding number of seed g. 
breeding methods. 

. ^le *-n derated that com plants derived 
It has, for example, K.n can ^ re? en- 

30 31a* ..can « £or r9sis t.ce to 

,rated fro, tissue cultures t « ^ ^ 

lysine threonine and that uss ^ , M ^ e.reonine. See 

_i *. 1 csue tunc is . 
produce corn ale— t-ssue 
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Insensitive Tissue Cul-ure or 

« ^ sel ect'icc* carried out in callus cultures has 
^ utility of such selecllC ™ callus ^itute of com 

also been a—— * «- ^a plant «— — * ' 

plant, resistant to southern corn 1«£ ^ race T. 

"petho^in produced by the ^jj^ ^STS^T^ ^ en ' 
£ e^sin, com cai«s ^ ^ w of certain 

resistant callus was ^ tratin and plant pathcoen. 

distant plants -ere ' „ awM » effective in the 

Thus callus culture of a corn eel ^enbach et al., 

.evelopnent of ' ^^^c. in *i- 

.^eritance of Selected ,4.5,13-51" (,977,,. 

^ ceu OUtures," P 2 c i Sat i _A£ 

■ 15 obtained by starch ^ electrons as *** . 

• „~r-~ rattem for alcohol 
ri9ur e . is a representaticn of an-^ ^ ^ 

^enase obtain by ««* ^ 

in Example 7. 

• natter for glutamate 

M .dehydrogenase obtained by s.arch g 

in Example 7. ^ 

, Ation of an isozynie pattern for ^ -^lu- 

epsidase obtained by s.arcn . 
Exarnple 7. 

^mnrises tissue culture* v- 
». present identic* canpnse ' as ^ryocenic callus 

lto . B73. *ese tissue cultures ar d**^ ^ £ran t , e 

Lures of com inbred B73 « • « ^ herein , .he ter. 

— " nnusTdlffned 0 : I fri- cailus havi. no visible 
"enbryogenic callus ^ ^ 
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. lffl but on regeneration median organizes 
organization on penance ««J e „ f _ 

into discrete globular structure*, a por. 

plants. 

■ K,-«n» is defined as phenotypic 
„ - herein the ~ - - ^ o£ ^ _ t 

i chafes that are: stable. «" ^type is trans- 

« iMuced the chance; a* ^ « „_ 

— - ^ htK "I* '^ .Ttt sues are maintained in a «- -iron- 
sist only » lon 9 M Lie 0811 

«* are referred to as physiological responses. . 

■ Hon" is used herein to describe heritable vari- 
„ "Genetic venation « used ragen erate4 fee 

— « * ^ r^tTS U reserved for the social 
cultured cells or tissues, *» t~ transaittea m eiotically 

* t C - -itance. -nthe — - " 

. v •^-e.—ated", re?errina to plants, 

M used he^n the tera fte t9CI "prcoer.y" 

— ^t"™ l£» sibli^-fertili.ation, ba*- 

— - grated Plants, 
crossing or out-crossing ot u ^ 

■ ,n e ^ "clone" refers to callus or cell suspen- 
" ^ f Ts ^ed cell suspsnsic or callus line, 

siens propagated fran an esta-x 

c ~-,r~," inhred B73 characteris- 
• ~-o i ,*= culture of corn morea d/-> 
The enfcryegenic callus cuiair ich ^ in 

ti cally is a coiled -£^,£1^. such as - 
cl»ps or abates of J^^" ^ 0.25 to ,.0 ^1 2.4-0 
» mediu, or N6 .-I- a- ^ tte ^ W enic callus u 

2 , (wt/vol) sucrose. On ^ ^ si ^le 

liable. i.e., easily broken »» ^« < ^ eol(3eroal layer is 
cells . u^er the li 9 ht microscope. » ^ ^ u 

visible in the « ^ ^ enic callus u rapid, as mea- 

30 yellow-bro^ in color. ^ * ^^enic callus ^ *o* 3 

sured in fresh «i*t ^ ^^tl^re frc *i=h it arose. As 
times faster than the organccemc callus 
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„n« of its Growth rate, the enfcryccenic callus needs to be 
a conseauence or 

transferred to new median every 1-2 weeks. 

• «i lus is further characterized by the absence of 
Th*» anbrvoqenic callis is ™ u,5i w ... 

been identified as a glactcse-runnose folder. 

«. nost notable characteristic of the e^rycgenic callus is its 
• , ^ZZlS*. structures. e*ryo-li*e r««r» «~ 
'° T^ll^rt-sf^in, the globular structures to a h»— 

free ■aedu*, sucn Ml- ^ w ^ 

be induced to fom pUnts. C» pi grated 

fertile B73 com plants are ^ ^ 

„ plants are "~ " ^ 

^r^^ - 4 OT of *e regenerated corn 

plants . 

„. . cerises erSrsosenic cell suspension cul- 

*" re of lVljr9j B 73. ur.ex~ct.dly, 

20 tures of ofcrycge^c callus cul.ure ate ui2ble 373 corn 

these cell cultures reta.n t» abU ^ ^ ^ plants „ 

initiated fro. friable B.3 eall »."" staining suspension 

.alius is transferred in* a -x» » ^J~ - ^ , ^ 

shaker at 130 rpn at 23 C. ui s . , ina ^ hormones 

^s by Plating on solidified »S or * -^^^ « or m 

r1r u n1 . r enhrvos are transferred to soij-ux 
„d 2^S sucrose. !f ^ aarcoal added to 

«d iOT containing no ^ anUets for. cn this nediu,. Thus 

M adsorb residual hormones. any, ^ planUe ^ 
the invention encompasses com plants regener t=d „„, 

suspension of com i*red B73 and the progeny of the regenera.. 

plants. f ' 
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9 ^r-ood 'ran the following exatr- 
invention will be oe exerP iarv only and non- 

limiting. 

EXAMPLE 1 

r„hrrf line S73 were 9""" « Btorll:y 

5 greenhouse suppled , t niaht . These ~re self- 

tained at 30"C during the */ - 2 < ° ^ ,.„.,.„ mil li.-neters (.) 
. sihli^Uinated. * U^l. 

in length (U-14 days post pol-i.- > ^ ^ ^^to-dio. 

face sterilized Kernels arfplece: ^ „.„ „, 

^ch stained » sal ts and » v^- ^ ^ ^ ^ . 

0.5 2,4-= «* SUCTOSe - ^.., r „ 5 ^ incited in the * 
pa of 5.8 prior to tisslK proliferated fro. the 

23 . c £or 2 . 3 ^ "hen a - ^ ^ ^ „ 

^ecrhUal end of ft. "^T^ Altt expect tissue ^ - 
15 not part of the proliferate ^^ic regions ~ 

^sed of snail J""^-^, root -rUf. occasional shoots 

. w , - n ooidern^l layer. Nure-~ t tissue was • 

covered by an -?w= w^ ssue . White ccmpac- ti- 

arf starch chains «re seen in - - ^ ^.^ ^ 

teTO ,ed fran the -fl-. „.„,.„ itg/l » 

* ^ ^^TC^ -00 1., - - - 
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_> ^ m -V initiation medio*, becarce 
* oo^ct tissue prod.* ^ ^ ^ ^ 

e^ly heterogeneous *en ^ gr9m tissues bee- 

,5 ero us shoots, roots, as -U- ■ ^ ^ discaroed 

- visile, uafy and rooty t* - 
fro. the compact organogenic t.ssoe 

of continuous selection gainst non-regeneratin, 
After one year of con-moo ^ ^ 

^ rmts the resulting organogenic - eDUeCT al 
rsgions and roots, tn. ^u-aefined epidermis. TO J ■ 

30 pact, convoluted and covered by a ~ ^ MCist ^ 

fayer -^uous the epider^l layer, ^is tissue 

Metistenatic centers we.e ^ 
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crOW -h rate which could be 
EXA MPLE 2 

T 1 p^rvoaenic Callus 

aitUtio^fia^^ cranio 

. . after ever one ye« in culture ^ 

Mtec . total o£ S ~ aense la*e 

^ « snail isodi**-ic cells » ^ ^ a 

aE? e«ea as ^ eX3 , in ation. The sectors 

wcilagenous ratruc. _ or -anoge<iic callus wtn . 

icOT the surround ^ ««• - 

« re re^ea hy scrapi*^ ^ „ aescri^ ««~ 

callus that had been gro*n cn m organoge nic ca~u . 

=r:s^ — — - ■ 

EXAMPLE 1 

, .eventy-seven one-hurfreitns g £ ^ me dium 

^ f J»rn Ued B73 -as u~ul^ «*° M * 
callus tissue frcra corn 

30 passion nitrate (W03>. 
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ansnoniun nitrate (NH4NO3)' 

potassim phosphate (KH 2 P0 4 ), 

manaanese sulfate-four hydrate (MnS0 4 .4H2°)* 

5 orric sulfate-five hydrate (CUS04-5H20), 
Salt chloride-six hydrate («lr«2P 
potassium iodide (KL), 

S^l^oxide-dihydrate ^-^P). 
l0 S^s Xe-seven hydrate ^SO^)^ 

srfion -"^^ concentration' of *. salts 

in general, as used in the invention, the ex 

can * varied within limits without * = ^ Qf , e 

standardize the making of the" media, however, 
15 abovo listed miniinal salts aru as follows: 
15 aDW ~ 370 milligrams/liter (mg/1) 

1650 „q/l 

^3 170 mg/1 

20 ^4 "22.3 • 

• C0S °4-5H2O 0>025 ^ 

CoCl2-ffl2P C.83 ng/1 



2d m- 



30 



6.2 mg/1 

"3*3 -„ n • 0.25 mg/1 

Na 2 HD0 4 -^20 28>75 ^ 

FeS °4-^20 37.25 mg/1 ■ 
Na2EDTA 

„ «*. t*** «- £ ° ll °^ vit ^' " d 

carbohydrate sources: * 

0.2 mg/i 

Thiamine -HC1 0#z:; ^/i 

Pyrodoxin-HCl 1.3 mg/1 

' Nicotinic acid Q 2% ^ 

35 Calciun pantothenate , 32. 0 mg/1 

L-asparagine 2>Q ^ 

2,4-D 2 % weight/volone 

sucrose 6Q 
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, H-.voenic callus and medium are placed in a 100 ml 
™ friable ^^.^ „ . ^ snafcer at 130 r*. 
Oelong flas* and are for ^ a day f« 7 days. Oil- 

, into 50 ml of the same i» » * ^ 

the susoensicn cultures by renewing a 
3^ «e generated fro. the u lant 

, • ft-m a 7 day old transfer and placing i<- 
one ml all*** from a 7 ^ horaOTes oc 

growth medium such as MS medium or stained under 

lo, - f - » -J^; a^tely - — «— i 

0. the conditions descry » w£ ^ ^s to « or 

may be regenerated fro* the e*ryos py ^ ^ 

- „6 mrfia containing no hormones and 2 .o 6% sucrose 

Example -6 below. 

EXAMPLE 4 

i Inn nf F-*"-"« ^ Plantlets 

£2BSi . a volume of approximately 

A 15 day old suspense h-ng ^ ^ ^ 

15 • 25 " ^ pi r rf 5 :rter^rrr-t - «— - - 

at ,000 n» ^ 5 ^- o£ fre9 N6 nrf i„ oor.ta.ning « sucrose, 

were resus^ndec in 2, A o ^ ^ ^ ran _ 

ce mi of the " 0 / s% ^ ^ ( K.C. Biological*, 

taining « sucrose no ■ ^ , „. c »a er 

20 Penex, Kansas), the plates vtr . ^ d nimer pus 

elites at -J-J^SI ^ containing « 

globular structures grew cn t- trars ferred to 

. Lose. These globular structures "^^^ Mtet 6 days 

25. four plantlets approxunate.y i co 
shoots and mots vere observed. 



EXAMPLE 5 



SeS-Stion^OZ^^ « 
recension (M intaIn^a7a «*"»^ ^ 
. - , a , , nn n ran for 5 minutes to pe-aet 
„»*.) «s centnfuged at 1000 rf» torTOn e-free ».S. medium to 

„ r^sr-ir^s- — — — - " 
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rose, 0.H charcoal, jS • • 

w U « 28-C in the dark. After °"» 
^ese P. - — transfer » f~" 

^ ""TlX ^« 3 ~* 

<. - lar od under Agrol^tes. ~- 

KAMPLE JL callus Culture 

N6 n edi» 4, sue** an* ro ho*^ • ^ ^ and 

ta e- da*. «« d ^;™!t«s (*=« 3 inches , 3 inches x 4 

ln<ie5) contain^ SO ,1 o ^ vere ttansJ e^ to 

^ acutely one plants «. ^ to -**V 

pots in the greenhoose. «" ° 

of "S^nic 373 Callus CuLure 

"-^Stf&a^S Seated 

r ' 7 ITT* com inbrsd b/j 

_ «>., c and 5 gr^ 5 ~- — . . ,,f car- containing 

Between u.a oiw * homoqenization buffer w 

Placed in an equal «ignt of banog hOTO geni 2 e3 
, 5 teiow «re placed , ^ ^ ^ 7 . 4 , and was ^ 

16.7% w/v sucrose, 8.3%/ honcgenate was prepareo 

. . tissue honcgeni „er. coined for esterase . 

udina a rortet -aie were stained 

n alcohol dehydrogenase itig Goodman et al. 

» (Figure 3 > ^^o. In n-«s 1-4 below, the uss 
in Genetics, 96.69' 

' 6 we^X old greenhouse stained B73 pi- • 

- Reaves - taKen directly *** ^ ^ W 

ifei - ^ » ShCC B " one day after soaking in d»txU« 

water. on(a dav after soaking in dis 

mi embryo one aay CJ - 
bake ri frcm mature Bf-J emu j 
Scutellugj - taKen 

"r^'^d^afte^ni-tion. 
jycoticBjggP. - ~< en 
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^ . taken 12 davs after pollination and then 

of ^ U 3 foe 7 days. 

^ferred to the medium «P rf ^ ^ ^ 

nle -2 4-? - friable embcyegenic callus tis 
Pmh — nonlc z> - - «f rvanoie 3 without 2, 4-D tor i 

of Exanole 3. 

Floures 1-4 « mentations - — *° in3i ' 

i «.,„.»« aave the same isozyme 

m * oa t-em as mature leaves, 
same isozyme pattern » 

Fiaure 2 - organogenic cultures and 
Aicobol dehydrogenase -Figure ^ ^ ^ 

« — ic tr z ^:r^es i .e - — — 

as zygotic embryos, but - - 
2, 4-D did not. 

sr , e ~-; c cultures on 

aM »» dehy<5r==er.ase - Figure " ^ a ^ os , but £ *ryc- 
-> a n flS ve the same pattern as zyguu 
rcedium without 2,4-0 ga*e the . ^ 
_ -aintenance medium witn ^/ - 
20 genie cultures on mamtenan ^ 

* rd rgancg o r^c culture 

gave the same pattern ^ 
embryos. 

«-t the characterisation that generation 
a ese results o£ ^tic 

25 fro* e^enic cultures ^ ^eoptiles suggests that 

: =r-ir=.^=^- - - — - " 

of of zygotic embryos. 



01 60390 



15 

• ft *f i^SSrf* Secretion Produc. 
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^7 days, ceus - ^ « then di^ed 

tien or filtration, in 
^ 3 vol»es of etnanol ^ ^ a ^ rod " 

fibrous ^""JZ?^ oven, *. *>-_£^ ' 

^ute iS-rt - acie3 ln * ~ M 0ci = acid for 6 **■ at 10 C . 
.. itate - in 1 ,3c nature! a^ance ^ 

^ the o^onent , ^ a . M 0 tt* spectrometer, 

atretic resonance 0*-*- 

- ro^riae - - ; e ^ &e ^ has a 

t0S e — in a»ut ^J^ slilM , ^ contain a 
^iU* different fron ^ ^ acia , ind cm nuU-^ 

coiyner abundant in f-eo» « ^ ? , lSl , tatio (see an*. 

^ ,ylose, '^^^^^ 

Cartcnjourc^^ . - B73 W ere washed 
: ZTZresot corn inbred 373 we-e 

in car^e-free ^ contained U w/v of the 

^ ^ solidified with 0.« «*- « t belw . colony gro^ 

was assessed visually af 

27 ' C * , a -^ 

r oicrose was tesv-eo 
oresence or sucxu=*= 
». toxicity of oalactose » £ . ^tati* 

„ e^enic — J» ^ ^ — » V f 

lactose ,0.1 to « -A Mll ^ after , ^ 

incJ bation on a shaker at . » -" e - 
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TABLE I 

nic CPS of Com ir^red B73 on Various Carbon Sources 
Growth of cryogenic oc ^ 

B73 Cell Growth . 
n ,yiH r a ^hvdrate-Free_Control 
- n1 r Source _ 2E±- ■ — 1 weeks 



sucrose 
D-glucose 
soluble starch 
n-(+)-galactose 

-lactose 
D-sorbitol 
L-prol ine 
0 (control) 
L -(+)-arabinose 

myo-inositol 
-0-(+)-fucose 

L-glycine 
* L-arginine 
L -(-)-xyiose 
I>_(+)-mannose 
DL-nalic acid 
D-mannitol 
L _(-)-sorbose 

-L-rhamnose 
L-olutamic acid 



Visibly detectable grcfwth. 



0 
0 



• ■« *u not cupocrt growth of the cells 
Most of the carbon sources dxd not «° ^ starch 

arfthebestgro^c^^ .e 
sorted gcxd growth of the c* ^ ^ on proline and 

iactose. 0611 
response to galactose. 
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The Cryogenic callus of com inbred B73 which crew on starch- 
containing plates appeared to lack the galactonannan secretion present in 
the plates containing sucrose or glucose. Suspension cultures of the same 
tissue growing cn starch produced no detectable amounts of galactawnnan. 

EXAMPLE TO 

Plants obtained in Exanple 6 were grown in the greenhouse and 
were either self -pollinated, backcrossed to the parent B73 line, or 
sibling-pollinated with sister regenerated plants (designated R^ for 
self-pollinated, for backcrossed and R^ib! for sibling pollinated). 

The corn progenies were produced fran four regenerated plants. Two-cf-the 
regenerated plants' were self -pollinated using the rain stem ear and a 
tiller tassel. Because of asynchronous emergence of tassels and silks ana 
frequent occurence of tassel-ears r the regaining regenerated com plants 
could often not be self-pollinated, but instead were used as female 
parents in crosses to seed-gron 373. 

The seeds produced were grown out in the field between Deceroer, 
1'983 and March 1S84. Plants v*re evaluated in early February, which was 
approximately two weeks post-pollination for the com. A total of ten 
rows of regenerant progeny were planted out ear-to-row. In addition, two 
seed^rown plants used as male parents in crosses with the regenerants 
were also self -pollinated' and used as check rows. Traits examined 
included: plant height, ear height, stem diameter, leaf mstoer .and any 
evidence cf single gene nutations affecting plant .appearance. While sane 
rows showed evidence of salt sttess, no differences could be seen between 
the RtSi, R!BC lf and RiSibi proceny and the seed-grown check rows. 

Fran the foregoing it will be apparent to those skilled in the 
art that embrvobenic tissues and cell suspensions of com inbred B73 will 

" enable plant breeders, practitioners of methods of plant tissue and cell 
culture, and plant molecular biologists to carry out major Improvements on 
this valuable and widely used com inbred. The rabryegenic cultures 

) 'com inbred B73 provided by the instant invention make it possible, for 
example, to subject these cultures to in vitro mutagenesis to induce vari- 
ation in corn plants regenerated therefrom. Methods for chemical ar.d 
phvsical mutagenesis as well as cell culture techniques for the recovery 
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„'i *am to those * (Mt 

ot desirable mutants « ~ tU , o£ mauci* Ecor^icalXy Useful mta- 
^le: ?=P=va. J., *=- ^thanesulphonate," SS«i£_ 
tta. in Mi. * W ^;"' et 3,., .*»ination of «9 

5 ^^Unes for viema; ^ and La*, "An 

MalnstPlant^Sf^ • »• ' ion oE ^ants fro,. Plant Cell 

Efficient Pllti^l/Systav te M 1 atv2 ,,. OTas , J.A. et 

Suspensions," TS^Ejai^HBaa; 2£ vlt „ . fc ^sess- 

to enco^ »' J ^ ot ^iant progeny of the 

plants reo .rated therefro* and the ru. 



regener J' . eocn plant 



-„~.. e whole plants from the exogenic' 
ability to ^ B „ pcOTide3 * the . 

5 „v -and cell suspense cadres ^ ^ „ 

V ,,nt invention also -« Arable traits. (See 

«o selections for desira-e tra^ • ner einarc,e.) Thus, 

HlSrt et al. a* ^^\^^ 5ior£ cultures of com in*- 
^ing the ejtbryccenic tissue or cc ^ _ s=iilo to ^ase cultures of • 
20 m of the instant i^cn. « ^ '~ .7 ^ici*. »> ^ 

inbred B73 ^ ^ tal i to the seUctive agents and 

toxins, to select-tissues «d eel! ^ e ^ ntl . *us; considered 

. „ generate plants res^ to^d s ^ ^ 

^in the scope of the vitro, the.com plants and seed ■ 

, ^ of « f^eny of the grated ~m 

thereof regenerated Jier.E. 

plants. 

R .,U aaso * readily apparent to *ose *0- ^ art 
^t ^enic tissue «* cell s = J~o^ ^ ^ _ 

30 .tcides the ^-^^r^nic tissue culture 

inbred B73 by regenerate plants* ^ w»t». 

SUSE *nsion cultures of ^^fL- to t*se skilled in the «t 
Such stable sc*aclonal variants ^ ^ ^ of 

as e^lified in Edallo e- al., ^ ^ ?lanC 

35 srontaneous mtaticn Assented — h 
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• • »„<~ - Kavdica 26. P°- 39"S« H981); 3eckert et al., 
generation in Kaixe. Kavdica _. PP callogenese 
"Etu3» de la VariabUite Geneticue Cttenue Q-.e. le Mais «p . 

e^e^ation de Plants in vitro. Aoron.-.ie 3. p?. 9-18 (1983 ; end 

et al.. -^.clcnalTariaticn - » -el *urce of Var ab.ity ™ 
S cell Cultures for Want laprovanent," Theor. Auol. Genet. 60, FE>. 

0,8'.- * 1-9. ** - literature in fact siesta that plants regen- . 
erated fro. culture are characterised by an unexpectedly high rate of 
' stable provable phenotypic variation. See Pice, -Tissue Culture 
nbred Ltic Variation in grated ,,ize Inbred," 37* Ann. Corn 
,0 »c*» research Conference (1983,. Thus it is now possible to prov.de 
™.with genetic variation, arisin, fro, Seconal variants rec.ner- 
S L cor! inbred B73. Such characteristics ray * stably nain*— 
in the second ceneration prcgens- of the regenerated plants and will 
Tenetally exhiiit either ^elian section. 3=1 ratio for single 

,5 gene traits) or unifora expression since so^clonal variation arises in 

is considered to encencass Seconal variants of the e^rycgenic alius 
a^al suspension of com Lnbred 373. com plants and the se« ther*=. 
reaererated therefrc, and the F ro-;er. y of the regenerated corn plants. 
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CLAIMS: ^,o„ir cell suspensions of corn 

i ..^enic callus and eW"» « 11 ' 
^ r ed B73 and clones thereof . 

^ the seed hereof regenerated from enbryo- 
2 . com Plants -a*, *^ ^ ^ ^ B?3 art3 ^ 
ge nic. callus and scenic cell suspen 
5 clones thereof. 

. callus and mutagenized cell suspen- 
• 3 Mutagenized ejnbrvogenic callus ana 

, _ S eed thereof regenerated fran ^tagen- 
' 4. Corn .plants ^ the seed ^ of com inbred 

. rallus and mutagenized cell su t~ 
. ized entoryogenic callus are 
_ _ .i»«c thereof. 



10 



B73 and the clones thereof 

^nts regenerated from e^ryogenic callus 
. 5 . p.ogeny of com plan ts reje ^ 
„^ cell suspensions of com -nbrea 
and enbryogenic cel. . progeny, 
said orogeny incl^^ stents ana 

_„,.of com inbred B73 h*i* the character- 
S. srfcrycgemc deposited in tne 

embrycgenic callus o 
25 culture 0>U*^>*" ^ ^ enic caUus cl— - -~ 
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9 Corn olancs and the seed thereof regenerated from the muta- . 
qeni ,ed e^ryccenic* callus an* ^tagonitfri cell suspension, ard clones of 
StU^ «*wmc -llus and denized ««ic cell sus- 
pensions or Claim 8. 

10 Proceny of corn plants generated fron embryogenic callus 
having the characteristics of an ^r^enic callus of com inbred B73 

raited in the *«rican Type Culture Collection ^ "f^^ 
^ 40116 or related fro, cell suspensions derived 
^enic callus having the characteristics of an e^ryogemc callus of 
^bred B73 debited in the ^ricnn Type Culture Collection ur^r 
com inbred B ^ clones thereof, said proceny including 

A2CC Accession Number «^ v " v 

mutants ard variant progeny. 

' " ,1 An exogenic callus of com inbred 373 as deposited in 
the African Tv=e Culture Collects under ATCC. Accession Nu^er 40116 
, 5 cell suspensions derived fron said e^enic callus and clones thereof. 

,2 Com plants and seed thereof related frcn the e*ryo- 
■ genie callus'of com inbred B73 as deposit^ in the African ^ , 0, ture 

L"— on «J« ATCC Accession Ksfecr 401 IS ceil s-s.- 

derived frcm said exogenic callus and clones thereof. 

M ' ,3. Mutecenlzed exi^enic callus o£ com inbred 373 as 

debited in the African Type Culture Collection u~er ATCC Accession 
N Sr 40116. denized cell suspensions derived frcn said Cryogenic 
callus and clones thereof. 

* 14 com plants aM the seed thereof generated frcrn ae niita- 
2S oeni ~d callus, ^tacanized cell suspensions and clones of said »„oen- 
' « 'scenic callus aM -tageni:*! «11 suspensions of 

Claim 13. 

« p-^ny of com Plants generated from the ^r^enic 
callus com inbred' 3 73 as deposited in the African Type Culture 
30 ColllL under *CC Accession tobor 40,10. cell suspensions cerwed 
" Cryogenic callus an, eta « hereof, said progeny including 
mutant and variant procency. 
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FIG. I 

ESTERASE 
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FIG. 3 

GLUTAMATE DEHYDROGENASE 
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FIG. 4 

(3-GLUC0SIDASE 
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